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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a scaly low crystalline silica harmless to a 
human body, excellent in reactivity on the surface useful as a filler for cosmetic, 
antiperspirant, pack agent, coating material or resin and for various carriers and to 
provide a method for producing the silica. 



SOLUTION: This scaly low crystalline silica has 0.001-1 μm thickness, 10 ratio 
(aspect ratio) of the longest length of the scaly plate to the thickness, ≥3 ratio of the 
shortest length of the scaly plate to the thickness, <10% measured value of crystal type 
free silicic acid by X-ray diffraction a nalysis and silanol group absorptions at 
3,600-3,700 and 3,400-3,500 cm-1 of IR spectrum. This method for producing the 
silica comprises dealkalizing an aqueous solution of a silicic acid to give a silica sol and 
subjecting the sol to hydrothermal treatment. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

Pate of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



1 of 1 



9/17/03 3:57 PM 



http://www4.ipd I .jpo .go Jp/cgi-bin/tran_web_cg Lejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] While this invention is harmless to a human body, it is excellent in surface 
reactivity and relates to the low crystallinity silica and its manufacture method of the shape of a scale which can be used suitable 
for uses, such as fillers, such as a charge of makeup, an antiperspirant, a pack agent, a paint, or a resin, and chromatography 
support, a catalyst support. 
[0002] 

[Description of the Prior Art] Conventionally, the crystalline-substance silica in the meaning that a peak comes out by the X 
diffraction called so-called silica X is known (Beitr.Mineral.Petrogr. 10,242-259 (1964)). 

[0003] Although these are the forms to which many scale-like particles adhered, it is the quality of nonporous and is lacking in 
reactivity, and a substance top is difficult for making this support the specific matter or using it for it as a filler. 
[0004] Moreover, crystalline silicas, such as a quartz and a cristobalite, are the silicosis whose medical treatment deposition is 
carried out to a lung and its circumference organization, and is a difficult illness when it is classified into crystallized type 
isolation silicic acid and is inhaled by **** as dust for a long period of time (Silicosis). Also pathologically the cause and bird 
clapper to cause are checked and are regulated in a black lung method or black lung method enforcement regulations on the 
occupational- safety-and-health side. Although amorphous silicas, such as ******** and silica gel, are classified into amorphous 
mold isolation silicic acid, it is known that possibility of comparing an amorphous mold with a crystallized type and causing 
silicosis is also remarkably small (fine particles, industry, 10, 25-40 (1980)). 

[0005] It is the name distinguished from the joint silicic acid which constitutes silicate, and silicon has combined only with 
oxygen in three dimensions, other elements are in the state which has not been combined, and, in short, isolation silicic acid is a 
silicon dioxide (Si 02). It means. Although such isolation silicic acid is classified into an above-mentioned amorphous mold, an 
above-mentioned crystallized type, etc., a fixed quantity is possible for the crystallized type isolation silicic acid used as the cause 
which causes silicosis by the analyzing method etc. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in properties, such as spreading nature, a 
stacking tendency, and concealment nature, in order to make a scale-like form, and it has enough few amounts of detrimental 
crystallized type isolation silicic acid from the field of an occupational safety and health, and is to offer the new scale-like silica of 
low crystallinity which has further the reactant high basis in which chemical modification is possible on a front face, and its 
manufacture method. 
[0007] 

[Means for Solving the Problem] This invention persons by carrying out hydrothermal processing of the start raw material 
containing the source of a silica, and the source of alkali, as a result of inquiring wholeheartedly in view of the importance of the 
above-mentioned technical problem Preferably to that the sufficiently few scale-like low crystallinity silica of the content of 
crystallized type isolation silicic acid detrimental to a human body is obtained, and a pan Thus, it finds out that what has the 
silanol group which is a scale-like low crystallinity silica and has an absorption band in the specific field of an ER spectrum is 
obtained, and came to complete this invention. 

[0008] Namely, the above-mentioned technical problem of this invention consists of a scale-like board whose (1) thickness is 
0.001-1 micrometer. The ratio (aspect ratio) of the longest length of this scale-like board to this thickness is the silica of the shape 
of a scale in which the ratio of the minimum length of this scale- like board to at least 10 and this thickness has at least 3. And the 
scale-like silica of low crystallinity characterized by the measured value of the crystallized type isolation silicic acid by the 
analyzing method being less than 10%, And therefore, the manufacture method of the scale-like silica of low crystallinity given in 
(1) which uses as a start raw material the silica sol obtained by carrying out dealkalization of the (2) silicic-acid alkali solution, 
carries out hydrothermal processing of this silica sol, and is characterized by the bird clapper is solved. 
[0009] That is, if this invention is followed, a scale-like low crystallinity silica with the high safety to a human body and its 
manufacture method will be offered. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 

[001 1] First, the scale-like silica said to this invention is that in which the primary particle has the configuration of a scale-like 
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board. 0.001-1 micrometer of thickness is 0.01-0.5 micrometers preferably, the ratio (aspect ratio) of the longest length of a 
scale-like board to thickness - at least 10-30 or more preferably The ratios of the minimum length of a scale-like board to 50 or 
more and thickness are at least 3 and the silica of the shape of a scale which has 20 or more still more preferably ten or more 
preferably still more preferably. 

[0012] In addition, as for the former, 200 or less are [ 300 or less ] preferably practical, and, as for the latter, 100 or less are [ 150 
or less ] preferably practical, although especially the upper limit of the ratio of the longest length to thickness and the ratio of the 
minimum length is not specified. 

[0013] Here, that what is necessary is just to carry out the form of a tabular to the scale-like board substantially, partially or on the 
whole, it may bend, or you may twist. Moreover, the thickness of the silica of the scale-like board of this invention and especially 
length mean the average about the primary particle, unless it refuses. 

[001 4] Moreover, the measured value of the crystallized type isolation silicic acid which measured the silica of this invention by 
the analyzing method which carried out the postscript is still more desirable 2% (below limit-of-detection ) and very few 
scale-like silicas of low crystallinity less than 5% preferably less than 10%. 

[0015] In addition, most tailing which the silica of this invention is measurement by the analyzing method, and shows the 
so-called amorphous state is not observed. 

[0016] Furthermore, the silica of this invention is a scale-like silica of low crystallinity which has preferably 3600-3700 of an IR 
spectrum, and the silanol group which had one absorption band in 3400-3 500cm- 1, respectively. 

[0017] Let a specific ****** silica sol be a start raw material for the source of a silica, and the source of alkali fundamentally in 
this invention. Especially, they are a silica / alkali mole ratio (Me shows alkali metal, such as Li, Na, or K, Si02 / Me2 O, and 
here.). Hereafter, it is the same. The silica sol which carried out dealkalization of the 1.0-3.4 mols [/mol ] silicic acid alkali 
solution by the ion-exchange resin method or the electrodialysis process is used suitably. In addition, as silicic acid alkali solution, 
what diluted water glass with water suitably, for example is used suitably. 

[001 8] The silica / alkali mole ratio of the silica sol which is used as a start raw material by this invention in this way and which 
carried out dealkalization (Si02 / Me2 O) have the desirable range of 3.5-20 mols/mol, and its range which is 4.5-18 mols/mol is 
still more desirable. If a mole ratio becomes low, since the solubility of a silica will rise and yield will get worse, it is not so more 
desirable than this range. On the other hand, if a mole ratio becomes high, since the stability of a silica sol will fall, it is not so 
more desirable than this range. 

[001 9] The silica concentration in a silica sol has 2 - 20 desirable % of the weight, and especially its 3 - 1 5 % of the weight is 
desirable. Since productivity will fall if concentration is not much lower than this range, it is not desirable. Moreover, since the 
stability of a silica sol will fall if concentration is not much higher than this range, it is not desirable. 
[0020] Although the silica particle diameter in a silica sol means a mean particle diameter and does not limit it especially, its 
thing lOOnm or less is desirable, and especially its so-called active silica 20nm or less is desirable also in it. Moreover, although 
especially the lower limit of particle size does not limit, a thing 0.5nm or more is desirable. If particle size becomes not much 
large exceeding lOOnm, since the stability of a silica sol will fall, it is not desirable. In addition, although it is not limited 
especially if the measuring method of a silica particle diameter has a measurable grain size of this range, it can be measured by 
laser beam dispersion particle- size- analysis equipment, scale measurement of the particle image size photoed with the 
transmission electron microscope, etc. 

[0021] More than solves, a silica sol is used as a start raw material, this is heated in heating pressurized containers, such as an 
autoclave, hydrothermal processing is performed, and the low crystallinity silica of the shape of a scale made into the purpose is 
made to generate in this invention. 

[0022] In addition, since hydrothermal processing of the silica sol is carried out, it is also possible by preceding teaching an 
autoclave and adding the purified water like distilled water or ion exchange water further to prepare silica concentration in the 
range of desired. 

[0023] although it is not what limits the form especially as an autoclave — at least — a heating means and a stirring means — and 
what is necessary is just to have a thermometry means preferably 

[0024] In this invention, hydrothermal processing is performed by the 150-250-degree C temperature requirement, and it is 
170-220 degrees C preferably. Since a long time will be needed for obtaining the low crystallinity silica of the shape of a scale 
made into the purpose when temperature is not much lower than this, it is not desirable. On the other hand, since the low 
crystallinity silica of the shape of a target scale consists of this at an elevated temperature not much that it is hard to be obtained as 
a single phase, it is not desirable. The low crystallinity silica of the shape of a scale made into the purpose of this invention is 
considered to be a metastable phase, a place with the inclination which carries out phase transition to a cristobalite and a quartz 
watch serially with advance of hydrothermal processing, an elevated temperature and when exceeding especially 250 degrees C, 
the crystallization effect becomes large, and this is considered to be easy to generate mixture with a cristobalite or a quartz watch. 
[0025] moreover - although the time of required hydrothermal processing may change by the temperature of hydrothermal 
processing, the existence of addition of seed crystal, etc. - usually - it is about 5 - 25 hours more preferably for 5 to 40 hours for 
5 to 50 hours 

[0026] In addition, in this invention, although the addition is not indispensable in order to advance hydrothermal processing 
efficiently and to shorten the processing time, it is more desirable to add seed crystal. Although the addition of seed crystal is not 
limited, of course, its about 0.001 - 1 % of the weight is desirable to the charge of the silica sol of a raw material. 
[0027] After a hydrothermal processing end, a hydrothermal processing product is taken out from an autoclave, and is filtered and 
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rinsed. As for the particle after rinsing processing, it is desirable that pH when considering as 10% of the weight of a water slurry 
is 5-9, and more desirable pH is 6-8. 

[0028] Fundamentally, finally the low crystallinity silica of the shape of a scale used by this invention is obtained by drying this. If 
the cake of this hydrothermal processing product is seen in microscope in the state where it filtered and rinsed, since the portion 
which forms a floe (aggregated-p article ) to which the primary-particle comrade of the shape of each scale adhered will be 
observed, if needed, this floe can be unfolded before dryness and the operation distributed as a primary particle, i.e., distributed 
processing, (crack processing ) can also be performed. However, since the excellent enough effect is acquired even if it blends the 
obtained particle with the charge of makeup etc. as it is, without carrying out distributed processing of this case [ like the use as 
powder added to the charge of makeup, an antiperspirant, a pack agent, a paint, or a resin ], distributed processing is not 
necessarily required. 

[0029] In addition, especially as a method in the case of performing distributed processing, although it does not limit, the 
chemical distribution method which used alkali other than the mechanical-dispersion method using the ultrasonic homogenizer, 
the wet bead mill, etc., such as caustic alkali of sodium and caustic potash, is also effective. So to speak, in order [ whose 
mechanism of a manifestation of the effect in this chemical distribution method exists in the adhesion section of each scale-like 
particles ] for the amount of [ as a binder ] easy solubility silica to dissolve by addition of this alkali, it is presumed to be what the 
each first particle separates mutually and distributes. 

[0030] In addition, after it washes the dryness operation after distributed processing by low-boiling point organic solvents, such 
as remaining as it is or an acetone, and a methanol, and it carries out solvent substitution of the attached groundwater, it is 
performed. Although especially a dryer is not limited, arbitrary equipments, such as a pneumatic conveyor dryer, a 
fluidized-bed-drying machine, a medium fluidized-bed-drying machine, a stirred type dryer, a cylinder dryer, a compartment 
dryer, a band dryer, a hot air drying equipment, a vacuum dryer, and an oscillating dryer, are employable. Moreover, as for drying 
temperature, it is usually desirable to carry out at about 50-300 degrees C. 

[003 1] Physicochemical analysis of the low crystallinity silica of the shape of a scale which were obtained by carrying out is 
performed as follows like the above. 

[0032] That is, the silanol group which exists in the front face of a low crystallinity silica is called for by the ER spectrum. 
Moreover, by [ which measure thickness, the longest length, and the minimum length ] having taken a photograph by the scanning 
electron microscope, a scale etc. is enough hit against the primary-particle image of the shape of much scale, and an aspect ratio is 
called for. 

[0033] Moreover, crystallized type isolation silicic acid is measured by the analyzing method indicated by the 

measurement-of- working-environment guidebook ( edited one by the mineral dust relation Ministry of Labor Industrial Safety and 

Health Department environmental improvement room) in accordance with the measurement-of-working-environment criteria 

shown in the notification about labor security and hygiene law. 

[0034] 

[Effect of the Invention] Like the above, the primary particle consists of a scale-like board whose thickness is 0.001-1 
micrometer, and the low crystallinity silica of the shape of a scale of this invention which were obtained by carrying out excels 
ratio / of the longest length of a scale-like board ] the form of the shape of a scale in which the ratio of the rninimum length of a 
scale-like board to at least 10 and thickness has at least 3 in properties, such as nothing, spreading nature, a stacking tendency, 
and concealment nature,. 

[0035] Moreover, it sets to the low crystallinity silica of the shape of a scale of this invention. The crystallized type isolation 
silicic acid used as the cause which causes silicosis Were indicated by the measurement-of-working-environment guidebook 
edited one by the mineral dust relation Ministry of Labor Industrial Safety and Health Department environmental improvement 
room) in accordance with the measurement-of-working-environment criteria shown in the notification about labor security and 
hygiene law. It is displayed with the measured value by the analyzing method, and this value sets a pure quartz watch to 100, and 
less than 10%, preferably, with 2% (below limit-of-detection ), it is very small and it can be said still more preferably that it is 
very safe for a human body less than 5%. 

[0036] Furthermore, the silica of this invention has preferably 3600-3700 of an ER spectrum, and the silanol group which had one 
absorption band in 3400-3 500cm- 1, respectively while having the form of the shape of this scale. Therefore, since a silanol group 
with high reaction activity exists in the front face, the chemical modification by the desired organic component is also possible for 
this silica. 

[0037] Therefore, the low crystallinity silica of the shape of a scale of this invention is a very useful material which can be used 
suitable for various uses, such as fillers, such as a charge of makeup, an antiperspirant, a pack agent, a paint, and a resin, and 
chromatography support, a catalyst support. 

[0038] Hereafter, an example explains the mode of concrete operation of this invention. Although it is needless to say, these are 
for clarifying technical meaning of this invention more, and the technical range of this invention is not restrictively interpreted by 
these. 

[0039] In addition, the silanol group in the following examples, an aspect ratio, and the amount of crystallized type isolation 
silicic acid are calculated by the above-mentioned method. Moreover, that it is only with "%" below shows "weight %." 
[0040] 
[Example] 

[an example 1] - the autoclave (an electric heating formula --) of capacity 1000cm3 equipped with the heating means and the 



3 of 6 



9/17/03 4:49 PM 



http://www4 .1 pdl .jpo.go.jp/cgi-bin/tran_web_cg Lejje 



stirring means support type impeller [ ] -- a silica sol (composition: -- Si02 - 8.5%) 200.73% of Na, Si02 / Na2 O mole ratio = 
12.0 mol /of 470g and 330g of ion exchange water were taught mol, and hydrothermal processing was performed at 200 degrees 
C for 1 2 hours, 0. 1 g having added, having carried out the temperature up of the seed crystal, and stirring by 1 Orpm. 
[0041] In addition, the silica sol of a start raw material diluted J1S No. 3 water glass with water, and electrodialyzed and obtained 
it, and when the mean particle diameter of the colloid silica in it was measured with the laser beam dispersion 
particle-size-analysis equipment made from Otsuka Electron, it was 3nm or less. 

[0042] Again, after filtration, the ultrasonic homogenizer performed distributed processing for the hydrothermal processing object 
after filtration and rinsing, and after the acetone replaced attached groundwater, it dried at 180 degrees C for 2 hours, and the 
32. 5g impalpable powder was obtained. 

[0043] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of the silica X characterized by the peak (2theta=4.9 degree and 26.0 degrees). 
[0044] Moreover, it was checked that the scanning-electron-microscope observation of this impalpable powder of the particle 
shape of the primary particle is also a scale-like. For the average longest length of a board [ as opposed to this thickness to 0.05 
micrometers in average thickness of this scale-like particle ], the aspect ratio was [ the aspect ratio of 60 and the average 
minimum length of a board ] 24 in 1 .2 micrometers at 3 micrometers. 

[0045] In addition, one existed in 3600-3700cm-l and, as for the IR spectrum, one absorption band existed in 3 400-3 500cm- 1 . 
This IR chart was shown in drawing 1 of an accompanying drawing. 

[0046] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0047] [an example 2] - the autoclave (an electric heating formula --) of capacity 1000cm3 equipped with the same heating 
means as an example 1, and the stirring means support type impeller [ J -- a silica sol (composition: - SiO - 28.5%) 200.73% of 
Na, Si02 / Na2 O mole ratio = 1 2.0 mol /of 470g and 330g of ion exchange water were taught mol, and hydrothermal processing 
was performed at 1 80 degrees C for 24 hours, 0. lg having added, having carried out the temperature up of the seed crystal, and 
stirring by lOrpm. 

[0048] The silica sol of a start raw material was prepared like the example 1 , and when the mean particle diameter of the colloid 
silica in it was measured with the transmission electron microscope, it was about 2-5nm. 

[0049] Again, after filtration, the ultrasonic homogenizer performed distributed processing for the hydrothermal processing object 
after filtration and rinsing, and after the acetone replaced attached groundwater, it dried like the example 1, and the 32.3 g 
impalpable powder was obtained. 

[0050] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out like an example 1 that it is the single phase of Silica X. 

[005 1 ] Moreover, it was checked that the scanning-electron-microscope observation of this impalpable powder of the particle 
shape of the primary particle is also a scale-like. For the average longest length of a board [ as opposed to this thickness to 0.04 
micrometers in average thickness of this scale-like particle ], the aspect ratio was [ the aspect ratio of 100 and the average 
minimum length of a board ] 38 in 1 .5 micrometers at 4 micrometers. 

[0052] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0053] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0054] [an example 3] the autoclave (an electric heating formula --) of capacity 1000cm3 equipped with the same heating 
means as an example 1, and the stirring means support type impeller [ ] — a silica sol (composition: — SiO — 210.0%) 202.08% 
of Na, Si02 / Na2 O mole ratio = 5.0 mol /of 400g and 400g of ion exchange water were taught mol, and hydrothermal 
processing was performed at 200 degrees C for 10 hours, 0. lg having added, having carried out the temperature up of the seed 
crystal, and stirring by lOrpm. 

[0055] The silica sol of a start raw material was prepared like the example 1 , and when the mean particle diameter of the colloid 
silica in it was measured as well as the example 1 with the laser beam dispersion particle-size-analysis equipment made from 
Otsuka Electron, it was 3nm or less. 

[0056] Again, after filtration, the ultrasonic homogenizer performed distributed processing for the hydrothermal processing object 
after filtration and rinsing, and after the acetone replaced attached groundwater, it dried like the example 1, and the 28.5 g 
impalpable powder was obtained. 

[0057] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out like an example 1 that it is the single phase of Silica X. 

[0058] Moreover, it was checked that the scanning-electron-microscope observation of this impalpable powder of the particle 
shape of the primary particle is also a scale-like. For the average longest length of a board [ as opposed to this thickness to 0.05 
micrometers in average thickness of this scale-like particle ], the aspect ratio was [ the aspect ratio of 80 and the average 
minimum length of a board ] 24 in 1 .2 micrometers at 4 micrometers. 

[0059] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0060] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0061] [an example 4] -- the autoclave (an electric heating formula --) of capacity 1000cm3 equipped with the same heating 
means as an example 1, and the stirring means support type impeller [ j -- a silica sol (composition: - SiO ~ 213.5%) 203.98% 
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of Na, Si02 / Na2 O mole ratio = 3.5 mol /of 296g and 504g of ion exchange water were taught mol, and hydrothermal 
processing was performed at 200 degrees C for 8 hours, 0. 1 g having added, having carried out the temperature up of the seed 
crystal, and stirring by lOrpm. 

[0062] The silica sol of a start raw material was prepared like the example 1, and when the mean particle diameter of the colloid 
silica in it was measured as well as the example 1 with the laser beam dispersion particle-size-analysis equipment made from 
Otsuka Electron, it was 3nm or less. 

[0063] Again, after filtration, the ultrasonic homogenizer performed distributed processing for the hydrothermal processing object 
after filtration and rinsing, and after the acetone replaced attached groundwater, it dried like the example 1, and the 15.6g 
impalpable powder was obtained. 

[0064] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out like an example 1 that it is the single phase of Silica X. 

[0065] Moreover, it was checked that the scanning-electron-microscope observation of this impalpable powder of the particle 
shape of the primary particle is also a scale-like. For the average longest length of a board [ as opposed to this thickness to 0.05 
micrometers in average thickness of this scale-like particle ], the aspect ratio was [ the aspect ratio of 100 and the average 
minimum length of a board ] 10 in 0.5 micrometers at 5 micrometers. 

[0066] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0067] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0068] [an example 5] - the autoclave (an electric heating formula --) of capacity 1000cm3 equipped with the same heating 
means as an example 1, and the stirring means support type impeller [ ] - a silica sol (composition: - SiO - 28.5%) 200.73% of 
Na, Si02 / Na2 O mole ratio = 12.0 mol /of 470g and 330g of ion exchange water were taught mol, and seed crystal performed 
hydrothermal processing at 200 degrees C for 36 hours, having carried out the temperature up and stirring by lOrpm without 
adding. 

[0069] The silica sol of a start raw material was prepared like the example 1, and when the mean particle diameter of the colloid 
silica in it was measured as well as the example 1 with the laser beam dispersion particle-size-analysis equipment made from 
Otsuka Electron, it was 3nm or less. 

[0070] Again, after filtration, the ultrasonic homogenizer performed distributed processing for the hydrothermal processing object 
after filtration and rinsing, and after the acetone replaced attached groundwater, it dried like the example 1 , and the 32.0g 
impalpable powder was obtained. 

[0071] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out like an example 1 that it is the single phase of Silica X. 

[0072] Moreover, it was checked that the scanning-electron-microscope observation of this impalpable powder of the particle 
shape of the primary particle is also a scale-like. For the average longest length of a board [ as opposed to this thickness to 0.06 
micrometers in average thickness of this scale-like particle ], the aspect ratio was [ the aspect ratio of 83 and the average 
niinimum length of a board ] 25 in 1.5 micrometers at 5 micrometers. 

[0073] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0074] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0075] [Example 6] After the acetone replaced attached groundwater, without having performed hydrothermal processing on the 
same conditions as an example 1, and performing distributed processing (crack processing ) for the obtained hydrothermal 
processing object after filtration and rinsing, it dried like the example 1, and the 32.8g impalpable powder was obtained. 
[0076] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of Silica X like an example 1 . 

[0077] Moreover, in scanning-electron-microscope observation of this impalpable powder, the portion which forms a floe to 
which the scale-like primary-particle comrade adhered was accepted considerably. For the average longest length of a board [ as 
opposed to this thickness to 0.06 micrometers in average thickness of the primary particle of the shape of this scale ], the aspect 
ratio was [ the aspect ratio of 50 and the average minimum length of a board ] 25 in 1.5 micrometers at 3 micrometers. 
[0078] Moreover, one existed in 3600-3700cm-l and, as for the IR spectrum, one absorption band existed in 3400-3 500cm- 1 . 
[0079] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0080] [Example 7] After the acetone replaced attached groundwater, without having performed hydrothermal processing on the 
same conditions as an example 2, and performing distributed processing (crack processing ) for the obtained hydrothermal 
processing object after filtration and rinsing, it dried like the example 2, and the 32. 5g impalpable powder was obtained. 
[0081] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of Silica X like an example 2. 

[0082] Moreover, in scanning-electron-microscope observation of this impalpable powder, the portion which forms a floe to 
which the scale-like primary-particle comrade adhered was accepted considerably. For the average longest length of a board [ as 
opposed to this thickness to 0.05 micrometers in average thickness of the primary particle of the shape of this scale ], the aspect 
ratio was [ the aspect ratio of 80 and the average minimum length of a board ] 30 in 1 .5 micrometers at 4 micrometers. 
[0083] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 2. 
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[0084] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0085] [Example 8] After the acetone replaced attached groundwater, without having performed hydrothermal processing on the 
same conditions as an example 3, and performing distributed processing (crack processing ) for the obtained hydrothermal 
processing object after filtration and rinsing, it dried like the example 3, and the 28. 6g impalpable powder was obtained. 
[0086] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of Silica X like an example 3. 

[0087] Moreover, in scanning-electron-microscope observation of this impalpable powder, the portion which forms a floe to 
which the scale-like primary-particle comrade adhered was accepted considerably. For the average longest length of a board [ as 
opposed to this thickness to 0.05 micrometers in average thickness of the primary particle of the shape of this scale ], the aspect 
ratio was [ the aspect ratio of 80 and the average minimum length of a board ] 26 in 1 .3 micrometers at 4 micrometers. 
[0088] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0089] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0090] [Example 9] After the acetone replaced attached groundwater, without having performed hydrothermal processing on the 
same conditions as an example 4, and performing distributed processing (crack processing ) for the obtained hydrothermal 
processing object after filtration and rinsing, it dried like the example 4, and the 15.5g impalpable powder was obtained. 
[0091] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of Silica X like an example 4. 

[0092] Moreover, in scarining-electron-microscope observation of this impalpable powder, the portion which forms a floe to 
which the scale-like primary-particle comrade adhered was accepted considerably. For the average longest length of a board [ as 
opposed to this thickness to 0.05 micrometers in average thickness of the primary particle of the shape of this scale ], the aspect 
ratio was [ the aspect ratio of 100 and the average minimum length of a board ] 10 in 0.5 micrometers at 5 micrometers. 
[0093] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0094] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0095] [Example 10] After the acetone replaced attached groundwater, without having performed hydrothermal processing on the 
same conditions as an example 5, and performing distributed processing (crack processing ) for the obtained hydrothermal 
processing object after filtration and rinsing, it dried like the example 5, and the 32.2g impalpable powder was obtained. 
[0096] When the generation phase was identified for this obtained impalpable powder by the powder X diffraction spectrum, it 
turns out that it is the single phase of Silica X like an example 5. 

[0097] Moreover, in scanning-electron-microscope observation of this impalpable powder, the portion which forms a floe to 
which the scale-like primary-particle comrade adhered was accepted considerably. For the average longest length of a board [ as 
opposed to this thickness to 0.06 micrometers in average thickness of the primary particle of the shape of this scale ], the aspect 
ratio was [ the aspect ratio of 83 and the average minimum length of a board ] 20 in 1.2 micrometers at 5 micrometers. 
[0098] In addition, the position of an absorption band and the number of the IR spectrum were the same as that of an example 1 . 
[0099] Furthermore, when the amount of crystallized type isolation silicic acid of this impalpable powder was measured, it turns 
out that it is below limit of detection (less than [ 2% ] ). 

[0100] As mentioned above, it was checked by using a silica sol as a start raw material, and performing hydrothermal processing 
that the low crystallinity silica of the shape of a scale which has a silanol group to the sufficiently few specific field of an IR 
spectrum of the content of crystallized type isolation silicic acid which is the specified substance of this invention is generated so 
that clearly from an example. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

("Drawing 1 1 It is the IR-spectrum chart of the silica obtained in the example 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows me word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scale-like silica of low crystallinity thin [ from the scale-like board which is 0.001-1 micrometer ] and 
characterized by for the ratio (aspect ratio) of the longest length of this scale-like board to this thickness being the silica of the 
shape of a scale in which the ratio of the minimum length of this scale-like board to at least 10 and this thickness has at least 3, 
and the measured value of the crystallized type isolation silicic acid by the analyzing method being less than 10%. 
[Claim 2] 3600-3700 of an ER spectrum, the scale-like silica of low crystallinity according to claim 1 characterized by having the 
silanol group which had one absorption band in 3400-3 500cm- 1, respectively. 

[Claim 3] The manufacture method of the scale-like silica of low crystallinity according to claim 1 or 2 which uses as a start raw 
material the silica sol obtained by carrying out dealkalization of the silicic acid alkali solution, carries out hydrothermal 
processing of this silica sol, and is characterized by the bird clapper. 

[Claim 4] The manufacture method of a scale-like silica according to claim 3 that the silica / alkali mole ratio of a silica sol (Si02 
/ Me2 O, Me indicates alkali metal to be here) are characterized by being 3.5 mols/mol - 20 mols/mol. 

[Claim 5] The manufacture method of the scale-like silica according to claim 3 or 4 characterized by the silica particle diameter of 
a silica sol being lOOnm or less. 

[Claim 6] The manufacture method of the scale-like silica according to claim 3 to 5 characterized by adding seed crystal in the 
case of hydrothermal processing. 
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